Brusttumoren umfassen ein breites Spektrum verschiedener morphologischer Phänotypen, und bestimmte histopathologische Typen besitzen besondere prognostische und klinische Charakteristika. Das Vorgehen bei ungewöhnlichen prämalignen und malignen Subtypen ist oft kontrovers, bedingt durch das Fehlen großer monozentrischer Studien bzw. randomisierter Studien als Grundlage optimaler Behandlungsstrategien. Im Zeitalter klinischer Leitlinien besteht ein niedriges "level of evidence" für das Vorgehen bei seltenen histologischen Formen. Diese Übersichtsarbeit ist in zwei Teile gegliedert: Zuerst werden histologische Subtypen mit einer günstigen Prognose wie das tubuläre, das muzinöse und das medulläre Mammakarzinom sowie der Phylloidtumor (benigne, Borderline und maligne) diskutiert. Die Prognose dieser ausgewählten Läsionen erscheint besser im Vergleich zum invasiv duktalen Mammakarzinom und sollte in bestimmten Fällen zu einer weniger aggressiven Therapie führen. Patientinnen, die an einer dieser Sonderformen erkrankt sind, sollten über die günstige Prognose aufgeklärt werden. Zweitens werden Behandlungsstrategien für den Morbus Paget der Brust (Sonderstellung als Tumor der Mamille) sowie für das inflammatorische Mammakarzinom vorgestellt.
Introduction
The World Health Organization (WHO) classification of breast tumours distinguishes between benign and malignant tumours, and among these subgroups between epithelial and myoepithelial lesions, mesenchymal tumours, tumours of the nipple, malignant lymphomas, and metastatic tumours. Breast tumours exhibit a wide range of morphological phenotypes, and specific histopathological types have particular prognostic or clinical characteristics [1] . The basic component of the breast is the mammary gland. Each mammary gland is made of multiple lobules connected to ducts and surrounding tissue which includes blood vessels. Malignant tumours may arise from any of the above structures. Ductal carcinomas are the most common ones (70-80% of all cases), followed by lobular carcinomas (5-10% of breast carcinomas) [2] . Breast tumours include a heterogeneity of rare histological subtypes (premalignant or malignant). The management of these uncommon lesions is often controversial due to the lack of large single-institution studies or randomized trials to define optimal treatments. In the era of frequent use of treatment guidelines, only a low level of evidence exists for the management of rare histological types of breast tumours. The National Comprehensive Cancer Network (NCCN) published practical guidelines for phyllodes tumour, Paget's disease, and inflammatory breast cancer [3] . The breast commission of the German gynaecological oncology guidelines provides recommendations for 'breast cancer in specific situations' including one slide regarding malignant phyllodes tumour and breast sarcomas [4] . The updated version 08.1.0 (January 2008, restricted access) presents more detailed information about rare histological types of breast neoplasms. For better understanding, this review is divided into two parts. Firstly, the favourable histological subtypes like tubular, mucinous, medullary breast cancers, and phyllodes tumour (benign, borderline, and malignant) are discussed. The prognosis of these selected lesions is believed to be better than for invasive ductal carcinoma. Secondly, management recommendations for special situations like Paget's disease (tumour of the nipple) and inflammatory breast carcinoma are presented. This review may not cover all rare histological subtypes; the selection was made by the author with respect to frequency and clinical importance.
Favourable Histological Subtypes

Tubular Carcinoma
Pure tubular carcinomas account for less than 2% of invasive breast cancer in most series. Higher frequencies of up to 7% are found in series of small T1 breast cancers. Tubular cancers are often readily detectable mammographically because of their spiculate nature and associated cellular stroma, and are seen at higher frequencies of 9-19% in mammographic screening trials [5] . When compared with invasive carcinomas of no special type (ductal NOS), tubular carcinoma is more likely to occur in older patients, be smaller in size, and have substantially less nodal involvement [6] . Tubular carcinomas usually measure between 0.2 and 2 cm in diameter; the majority are 1 cm or less. There is a lack of consensus concerning the proportion of tubular structures required to establish the diagnosis of tubular carcinoma. For pragmatic reasons, a 90% purity requirement for tubular structures offers a practical solution [1] . Tubular carcinoma is nearly always oestrogen and progesterone receptor-positive, well-differentiated, and mostly HER2-negative [6, 7] . Tubular carcinoma patients have an excellent prognosis. In long-term follow-up studies (> 10 years median follow-up), tubular histological type was a significant favourable factor in the uni-and multivariate survival analysis compared with invasive ductal carcinoma [8, 9] . Ipsilateral breast tumour recurrence is rare, and localised tubular carcinomas are considered to be ideal candidates for breast conservation technique. Radiation therapy after breast conserving surgery remains standard treatment [8, 10] . A literature review confirmed that adjuvant radiotherapy reduces local failure following breast conserving surgery for tubular carcinoma [11] . The excellent survival rate of patients with tubular cancers leads some to question the necessity of axillary staging in these patients [6, 12] . However, the incidence of axillary metastases found in patients with tubular carcinoma ranged between 4 and 17% [6, [12] [13] [14] . The use of sentinel lymph node biopsy (SLNB) should be considered for patients with tubular carcinoma if a positive SLNB will alter adjuvant treatment [13] . Nevertheless, the survival of patients with tubular carcinoma is similar to that of the general population, and there is no proof that adjuvant therapy due to positive SLNB influences survival [6] .
Mucinous Carcinoma
A variety of carcinomas of the breast are characterized by production of abundant extracellular and/or intracellular mucin. Among these are mucinous (colloid) carcinoma, mucinous cystadenocarcinoma, columnar cell mucinous carcinoma, and signet ring cell carcinoma. Mucinous carcinoma is defined by a proliferation of clusters of generally small and uniform cells floating in large amounts of extracellular mucus often visible to the naked eye [1] . Pure mucinous breast carcinoma represents 1-4% of all breast cancers and is associated with a better prognosis than infiltrative ductal carcinoma [15, 16] . It occurs in a wide age range; the median age at diagnosis was 71 years (range 25-85) in a large retrospective review of 11,400 cases [17] . The tumour usually presents as a palpable lump. Mammographically, mucinous carcinoma appears as a well defined, lobulated lesion. On magnification or compression views, a less defined margin becomes more evident [18, 19] . The mammographic resemblance to a benign process (circumscription and lobulation) increases with increasing mucin content. Interestingly, a delay in diagnosis, however, may not cause a significant adverse outcome for most women [20] . Traditionally, pure and mixed variants of mucinous carcinoma have been described. The 'pure' type consists of tumour tissue with extracellular mucin production with a 90% purity, while the 'mixed' form of mucinous carcinoma (50-90% purity) also contains infiltrating Breast Care 2008; 3:190-196 Management of Rare Histological Types of Breast Tumours ductal epithelial component without mucin [21] . The pure mucinous breast carcinoma cases showed a better differentiation with lesions of lesser grade and more frequent oestrogen receptor (91-94%) and progesterone receptor (79-81%) expression, smaller size, and less nodal involvement when compared to the infiltrating ductal carcinoma cases [17] . A large retrospective comparative analysis confirmed the less aggressive behaviour of pure mucinous carcinoma compared to infiltrating ductal carcinomas. This favourable outcome is maintained after 20 years with a 10-year breast cancer-specific survival rate of about 90% [16, 17] . Only 3-15% of the pure variety of mucinous carcinomas show axillary node metastases compared to 33-46% of the mixed type [1] . Axillary node involvement is a poor prognostic feature in mucinous carcinomas. Mucinous carcinomas of ≤ 1 cm had a ≤ 5% incidence of node involvement [6] . Analogous to tubular carcinoma, some authors suggest that axillary node dissection might not be beneficial in mucinous carcinomas measuring ≤ 1 cm [6, 12] . However, SLNB should be considered also in these cases because positive nodal status appears to be the most significant predictor of worse prognosis [14, 17] .
Medullary Carcinoma
Medullary carcinoma is defined as a tumour that grows in solid sheets within an indistinct cell border (syncytial growth pattern), has large vesicular nuclei and prominent nucleoli, a broad pushing margin, and a prominent lymphocytic infiltrate both at the periphery and within the tumour. These features must be present in the entire tumour for it to be regarded as a classical medullary carcinoma [22] . If the tumour has less lymphocytic infiltrate or an infiltrating margin in parts of the tumour, it is regarded as an atypical medullary carcinoma. The presence of a classical ductal carcinoma of no special type forming less than 25% of the tumour also pushes it into an atypical medullary carcinoma category. Although these features appear to be fairly specific, pathologists have a great deal of difficulty in making a diagnosis of medullary and atypical medullary carcinoma, and the interobserver agreement is low [23] . Consistent associations with both favourable (medullary or atypical medullary carcinoma) and unfavourable (high tumour grade, hormone receptor negativity, somatic p53 mutation) prognostic characteristics have been found for BRCA1-associated breast carcinomas [24] . More carcinomas were recorded as medullary or atypical medullary in the BRCA1 group (14%) than in the control group (2%) [25] . In general, medullary cancer is a relatively infrequent histological form of invasive breast cancer representing approximately 5% of all histological types [26] . Patients with medullary carcinoma of the breast are generally younger at the time of diagnosis than patients with infiltrating ductal carcinoma. The mean age of the women ranges from 45 to 52 years [1] . The tumour is well delineated and soft on palpation. Mammographically, medullary carcinoma is typically well circumscribed and may be confused with a benign lesion [27] . The tumours typically are positive for p53 and negative for oestrogen receptor and HER2 [28] . The majority of medullary carcinomas are aneuploid and highly proliferative tumours [1] . Nevertheless, medullary carcinomas showed a more favourable outcome compared with that of infiltrating ductal carcinoma [29] . It is generally agreed that patients with medullary carcinoma have a lower incidence of lymph node involvement (range 16-21%) than normally quoted for patients with other carcinomas of the breast [13, 14] . Axillary nodal staging and radiotherapy following breast conserving surgery are indicated in all patients with medullary carcinoma. Due to the lack of hormone receptor expression and HER2 negativity, patients with medullary carcinomas are typically no candidates for adjuvant endocrine or trastuzumab therapy. Currently, there are no clear recommendations when chemotherapy could be avoided in this favourable subtype despite its aggressive pathologic features.
Phyllodes Tumour of the Breast
Phyllodes tumours of the breast are biphasic neoplasms, basically analogous to fibroadenomas, composed of stromal and epithelial elements. Phyllodes tumours are usually benign, but recurrences are not uncommon, and a relatively small number of patients will develop haematogenous metastases. Still widespread in the literature, the generic term 'cystosarcoma phyllodes' is currently considered inappropriate and potentially dangerous since the majority of these tumours follow a benign course. It is highly preferable to use the neutral term 'phyllodes tumour', according to the view already expressed in the WHO classification of 1981 [1] . Phyllodes tumours account for less than 1% of all primary breast neoplasms. Generally, phyllodes tumour presents as a rapidly growing and clinically benign breast lump in females within the 4th or 5th decade of life [30] . Phyllodes tumours exist in benign (35-64%), borderline, and malignant subtypes, although there is no uniform agreement on the criteria for assigning a subtype or for predicting biological behaviour [31] . Subtype of phyllodes tumours appears less important for risk of recurrence than does the margin of tumour-free resection achieved by surgical treatment. Diagnosis of phyllodes tumour prior to excisional biopsy/lumpectomy is uncommon [3] . Phyllodes tumours often appear on ultrasound and mammography as fibroadenomas, and core needle biopsy seems inadequate to reliably distinguish phyllodes tumour from fibroadenoma [32] . Local recurrences of phyllodes tumours are the most common site of recurrence. Positive margins, fibroproliferation in the surrounding breast tissue, and necrosis are associated with a marked increase in local recurrence rates [33] . Most distant recurrences occur in the lung, and may be solid nodules or thin-walled cavities. Patients with stromal overgrowth, particularly when the tumour size was > 5 cm, were found to have a high rate of distant failure [34] . Death from phyllodes tumour is rare (2%), and only phyllodes tumours that demonstrate uniformly aggressive pathologic features seem to be associated with mortality [33] . Wide local excision with tumour-free margins of 1 cm or greater is the preferred surgical therapy for patients with phyllodes tumours regardless of the histological subtype. Local excision of the tumour with negative margins results in a local control rate of approximately 90% and should be used whenever cosmetically feasible (i.e., an appropriate tumour-tobreast ratio). Total mastectomy is necessary only if negative margins cannot be obtained by breast conserving surgery [30, 34] . Since phyllodes tumours rarely metastasize to the axillary lymph nodes (10-15%), surgical axillary staging is not necessary unless the lymph nodes are pathologic on clinical examination [35] . The role of adjuvant radiotherapy is uncertain and requires further investigation [30] . There are only few reported successful treatments with postoperative irradiation in malignant phyllodes tumours [36] , its role remaining undefined because of the rarity of the condition. A prospective clinical trial, 'Phase II study of adjuvant radiotherapy after resection in patients with borderline or malignant phyllodes tumours of the breast', was initiated by the American National Cancer Institute in 1998 [37] . A total of 50 patients should have been accrued for this study within 6-7 years, however, the study is still active for recruitment. While the epithelial component of most phyllodes tumours contains oestrogen receptors (58%) and/or progesterone receptors (75%), endocrine therapy has no proven role in the treatment of phyllodes tumours. Similarly, there is no evidence that adjuvant cytotoxic chemotherapy provides a benefit in reducing recurrences or death [3, 4] . In those patients who experience a local recurrence, resection of the recurrence with wide tumour-free surgical margins should be performed. Some members of the NCCN Panel recommend local radiation therapy following resection of a local recurrence, but this recommendation is controversial. The German panel discussed chemotherapy and radiotherapy as an option after R1 resection for local recurrence but gives no general recommendation for these therapies. In summary, despite a less aggressive treatment, the survival for the described favourable histological subtypes appears to be very high, even comparable with that of women without breast cancer. After adjustment for age, stage, and grade, patients with tubular, mucinous, and medullary carcinoma, or malignant phyllodes tumours exhibited such a low risk of death that in some cases even less aggressive treatment should be considered. Patients with these specific histological types should be informed of this relatively favourable prognosis [38] .
Paget's Disease of the Breast
Paget's disease of the nipple was first described in 1856 by Velpeau as an uncommon entity of the breast, followed by the description of Sir James Paget in 1874 [39] , as a syndrome in which ulceration of the nipple was associated with an underlying cancer. Among patients with mammary carcinoma, Paget's disease of the breast is rare, and incidences of 0.5-5% have been reported. It occurs most commonly in postmenopausal women, with the peak incidence between the 6th and 7th decade of life at a mean age of 54 years [40] . Clinically, it is characterized by nipple or areolar erythema, eczema, ulceration, bleeding, and itching. The diagnosis of Paget's disease is often delayed for months because of its wrongful diagnosis as a benign dermatologic disease involving the nipple. The histopathological diagnosis is confirmed with a full thickness biopsy of the nipple and areola [41] . In up to 80% of cases, there is an underlying cancer elsewhere in the breast [42] . The associated cancers are not necessarily located adjacent to the nipple areolar complex (NAC), and may be either ductal carcinoma in situ (DCIS) or invasive cancer. The most invariable association of Paget's disease of the breast with an underlying breast carcinoma has not always been reflected with imaging. In several studies, almost half of the patients had normal mammograms. The sensitivity of the mammogram in detecting malignancy seems to be significantly higher in the presence of a palpable mass (97%), as opposed to disease confined to the nipple in the absence of a palpable mass (50%) [40] . In patients whose disease is confined to the nipple, prognosis is better than in those accompanied by a palpable mass in the breast and suspicious mammogram [43] . In women with Paget's disease, a palpable mass or suspicious mammogram portends a high likelihood of invasive cancer. As underlying carcinoma is common even in women with a benign mammogram and no palpable mass, breast ultrasound and magnetic resonance imaging (MRI) may be useful in detecting distant lesions especially in young women [41] . The prognosis for patients with Paget's disease without palpable mass is excellent compared with that for those with an associated mass (survival: 90-100% vs. 20-60% at 5 years, and 85-100% vs. 9-60% at 10 years, respectively). The incidence of axillary lymph node involvement for Paget's disease of the breast with a palpable mass is 60%. This incidence ranged from 0-15% in patients without a palpable mass [40] . Early age, tumour diameter larger than 2 cm, and nodal involvement were consistently associated with worse prognosis [41] . Management of Paget's disease has traditionally been total mastectomy with axillary dissection. Total mastectomy remains a reasonable option for patients regardless of the absence or presence of an associated breast cancer [42] . Recent data demonstrate that satisfactory local control may be achieved with breast conserving surgery including the excision with negative margins followed by whole breast radiotherapy [44, 45] . For Paget's disease without an associated cancer (i.e., no palpable mass or imaging abnormality), it is recommended that breast conserving surgery consists of removal of the entire NAC with a negative margin of underlying breast tissue. In cases with an associated cancer elsewhere in the breast, the surgery includes removal of the NAC with a negative margin, and removal of the peripheral cancer using standard breast conserving technique to achieve a negative margin. It is not necessary to remove the NAC and the peripheral cancer in continuity in a single surgical specimen or through a single incision [3] . Axillary lymph node staging is not mandatory when breast conserving therapy is used to treat Paget's disease with underlying DCIS in the absence of evidence of invasive cancer following clinical examination, imaging evaluation, and full thickness skin biopsy of the involved NAC [3] . A recently reported retrospective study has provided evidence for a high accuracy in the identification of sentinel node(s) in patients with Paget's disease [46] . Some authors consider to perform SLNB to be informed about the axillary lymph node status, and, in case of associated underlying invasive or microinvasive carcinoma, to spare the patient a second surgical approach, even if clinical and radiological exams are negative [41] . Women with Paget's disease treated with breast conservation and without an associated cancer or those with associated DCIS should consider tamoxifen for risk reduction. Those with an associated invasive cancer should receive adjuvant systemic therapy based on tumour stage and hormone receptor status [3] . In Paget's disease, the oestrogen receptor may be negative or positive, depending on the immunoprofile of the corresponding underlying carcinoma [1] . Several studies demonstrated a 88-100% HER2 positivity for mammary Paget's disease [41, 47] .
Inflammatory Breast Carcinoma
Inflammatory breast cancer (IBC) is a rare, highly aggressive form of primary epithelial breast cancer that comprises 1-6% of breast cancer cases. It is characterized by an early age at diagnosis, poor nuclear grade, negative hormone receptor status, and poor survival outcome [48] . The American Joint Committee on Cancer (AJCC) provides the current gold standard definition for this form of breast cancer according to the 6th edition of the AJCC Cancer Staging Manual, describing it as a clinicopathologic entity that is characterized by diffuse erythema and edema (peau d'orange) over more than one third of breast surface, often without an underlying palpable mass [1] . The clinical presentation of IBC is due to tumour emboli within dermal lymphatic vessels, which may or may not be present on skin biopsy. Therefore, the AJCC relies on the clinical features of IBC and considers the pathologic features to be supportive, but not necessary for diagnosis. In the past, IBC has often been placed under the general heading of locally advanced breast cancer. There is a growing body of evidence that IBC patients, when compared with those with non-inflammatory forms of locally advanced breast cancer, have different prognostic factor profiles and age-specific incidence rate patterns [3, 49] . Increased angiogenesis and lymphangiogenesis have been demonstrated in IBC compared with non-IBC. Overexpression of HER2, RhoC GTPase, and NF-κB genes, along with loss of the gene coding for insulin-like growth factor-binding protein, have also been described in IBC [50] . The chance for distant metastases is considerably higher in IBC, and systemic staging is indicated to rule out stage IV disease. Evaluation of the extent of local disease is determined using diagnostic bilateral mammogram, with the addition of ultrasound as necessary. Sonography can be useful in diagnosing regional nodal disease. According to the NCCN guidelines, a breast MRI scan is optional, although MRI seems to be the most accurate imaging technique in detecting a primary breast parenchymal lesion in IBC patients [51, 52] .
[18F]-fluorodeoxyglucose positron emission tomography (FDG PET) seems promising as an addition to current staging modalities for detection of distant metastases in IBC. However, more data are required to definitively associate this imaging modality with changes in decision making and clinical outcomes prior to the recommendation of FDG PET for use in the staging of this population of patients [50] . Multidisciplinary management of IBC, consisting of induction chemotherapy, surgery, adjuvant chemotherapy, radiotherapy, and hormonal therapy (in hormone receptor-positive disease) has improved the overall prognosis of this disease [53] . The NCCN Panel recommends preoperative chemotherapy with an anthracycline-based regimen with or without taxanes for the initial treatment of patients with IBC [3] . Inclusion of trastuzumab in the chemotherapy regimen is recommended for patients with HER2-positive disease. Patients responding to preoperative chemotherapy should undergo mastectomy with axillary lymph node dissection; breast conserving therapy is not recommended for patients with IBC [50] . Finally, postmastectomy chest wall and regional node irradiation is recommended following the completion of any planned chemotherapy. Mastectomy should not be considered for patients with IBC who do not respond to preoperative chemotherapy. Additional systemic chemotherapy and/or preoperative radiation should be an option for these patients, and patients responding to this secondary therapy should undergo mastectomy [3] . Concomitant chemoradiotherapy with cisplatin and 5-fluorouracil may be a further option for patients not responding to initial therapy [54] . Despite described combined multimodality treatment, the prognosis of IBC is poor; the 10-year disease-free survival rate is 20-25%. These data clearly indicate that current treatment modalities are inadequate, and that a better understanding of the biological features of the disease is necessary if more effective interventions are to be developed [55] . Currently, the increased frequency of HER2 overexpression in IBC compared with non-IBC suggests that aberrant HER2 signalling contributes to the aggressiveness of IBC, making HER2 an attractive therapeutic target in this disease [56] .
